This study explores the extent to which inequality affects the impact of income growth on the rates of poverty changes in sub-Saharan Africa (SSA) compared to non-SSA, based on a global sample of 1977-2004 unbalanced panel data. For both regions and all three measures of poverty -headcount, gap and squared gap -the paper finds the impact of GDP growth on poverty reduction to be a decreasing function of initial inequality. The impacts are similar in direction for SSA and non-SSA, so that within both regions there are considerable disparities in the responsiveness of poverty to income growth, depending on inequality. Nevertheless, income-growth elasticity is substantially less for SSA, implying relatively low poverty-reduction sensitivity to growth compared with the rest of the developing world. Furthermore, the paper uncovers a considerable variation in the predicted values of income-growth elasticity across a large number of SSA countries. This implies there is a need to understand country-specific inequality attributes for poverty-reduction strategies to be effective.
Introduction
Poverty has increasingly become an issue of major global interest, with halving extreme poverty by 2015 constituting the first, and perhaps the most critical, goal of the Millennium Development Goals (MDGs). Since the 1980s, there has been a significant downward trend in the poverty rate in all regions of the world except for sub-Saharan Africa (SSA), where Goal 1 seems unlikely to be achieved. Indeed, the poverty headcount ratio in SSA, measured as the proportion of the population living on less than $1 per day, rose slightly from 45 percent in 1990 to 46 percent in 2000 (World Bank, 2006a) , the year of the Millennium Declaration. Over the last quarter century, this headcount poverty rate has barely budged in SSA, from its value of 42 percent in 1981 to 41 percent most recently in 2004 (World Bank, 2007) . Meanwhile, a number of studies find that inequality plays an important role in the income growth-poverty relationship (e.g., Adams, 2004; Bourguignon, 2003; Easterly, 2000; Epaulard, 2003; Fosu, 2007; Kalwij and Verschoor, 2007; Ravallion, 1997) . Thus, meeting the poverty targets of the MDGs, for instance, may require special attention predicated on a better understanding of the poverty-growth-inequality relationship, particularly in SSA.
Growth has traditionally been considered the main engine for poverty reduction. However, attention to the importance of income distribution in poverty reduction seems to be growing. 1 Using evidence for single countries, both Datt and Ravallion (1992) and Kakwani (1993) decompose poverty changes into effects attributable to: (1) income growth and (2) changes in income distribution. Based on cross-country African data, Ali and Thorbecke (2000) find that poverty responds more to income distribution than to growth. More recent studies have focused on the role of initial inequality in the impact of growth on poverty. For example, Ravallion (1997) and Easterly (2000) estimate the income-growth elasticity of poverty as a decreasing function of inequality. 2 Similarly, using the rather limited sample of 32 paired rural and urban sectors for 16 SSA countries employed in Ali and Thorbecke (2000) , Fosu (2007) arrives at a similar conclusion about the inequality impact on the income elasticity of poverty. Adams (2004) also finds that a sub-sample of countries with a higher level of inequality exhibits a smaller growth elasticity of poverty. On the assumption of a lognormal distribution of income, Bourguignon (2003) and Epaulard (2003) estimate equations that assume that the income-growth elasticity, for instance, depends on the ratio of the poverty line to mean income, as well as on initial inequality. Based on similar specifications, as in Bourguignon (2003) , Kalwij and Verschoor (2007) reach similar conclusions as Bourguignon (2003) and Epaulard (2003) , and emphasise regional diversity in poverty responsiveness to growth and inequality.
Complementing the above studies, the current paper provides a focus on SSA, 3 where poverty reduction is likely to constitute a particularly important challenge, as compared to other regions of the world. The study examines the extent to which inequality influences the impact of growth on changes in poverty for SSA relative to other regions, exploring the issue of whether SSA fits the global pattern. With historical data showing both low growth rates and high levels of inequality in the African region, shedding light on this hypothesis should usefully inform policy.
The current paper deviates especially from the most recent comprehensive study on the subject (Kalwij and Verschoor, 2007) in several respects. First, it extends the analysis to other measures beyond the headcount ratio used in that study, namely, the depth and severity of poverty measures. As is well understood in the literature, these two additional measures convey more in-depth information about the state of poverty not reflected by the headcount ratio alone. Second, the present paper focuses on SSA, rather than the implicit interest in, particularly, Eastern Europe and Central Asia, as exhibited by the above study. Indeed, such an interest led the authors to employ the $2-per-day measure of poverty, rather than the $1 standard. 4 Compared to other regions, however, SSA seems to have performed worse over time on the $1 daily standard (see Table 1 ). For instance, using South Asia (SAS) as the comparator, the $2 measure shows only a marginal change in the ratio of SSA to SAS between 1981 and 2004. In contrast, the $1 standard reveals a substantial deterioration in the relative SSA/SAS poverty rate picture, with this SSA/SAS ratio rising by nearly 50 percentage points between 1981 and 2004 when the $1 measure is employed. This compares with a rise of only ten percentage points, over the same period, on the basis of the $2 standard. Thus, if the povertyreduction challenge for African countries is to be met head on, the $1 measure, an indicator of extreme poverty, appears to warrant special consideration, as is done in this study.
The paper first presents in Section 2 a theoretical framework, where various hypotheses regarding the impacts of growth and inequality are presented. Several specifications are estimated in Section 3 for the headcount, gap and squared gap measures of poverty, using 1977-2004 unbalanced panel data for SSA relative to the rest of the developing world. The implied elasticities are then computed and discussed, focusing on the role of inequality in the impact of income growth on changes in poverty. Of particular concern here is not only the responsiveness of poverty to income growth for SSA as a region 3 Except for Ali and Thorbecke (2000) and Fosu (2007) , none of the above studies focus on SSA. However, the specification used in the former study implicitly assumes that the elasticity of poverty with respect to income is independent of the level of inequality. Furthermore, while it estimates the interactive inequality-income effect using the rather limited SSA sample of Ali and Thorbecke, the latter study employs the headcount ratio only, is based on level data, and provides no comparative evidence. 4 The use of the one-dollar standard would have resulted in zero values for a large number of countries in the Eastern Europe and Central Asia region, thus excluding them from the study.
relative to the rest of the developing world, but also the variation in this responsiveness among African countries. For the purposes of poverty reduction, such an approach is important for efficient country-specific policy-making in SSA. Section 4 concludes the paper. 
The model
To derive the estimating equations, 5 we follow the literature and define an individual as 'poor' when his/her income falls short of 'basic needs' in a given locality. 6 Furthermore, the lower its value, the more likely that income will be below basic needs, so that the level of poverty should decrease with income. Hence, assuming a Cobb-Douglas relationship, 7 we may specify the poverty function as:
(1) P = P(Y) = AY a 5 Although the current derivation is similar to that in Fosu (2007) , that study derived and estimated the poverty function in (logarithmic) levels rather in growth rates, as is done here. 6 For proponents of the basic-needs approach see, for example, Hicks and Streeten (1979) , Streeten (1977) and Adelman (1975) ; however, Goldstein (1985) and Ram (1985) suggest a 'trickle-down' approach to growth. Poverty will be measured by the Foster-Greer-Thorbecke (FGT) poverty measures: the headcount ratio, P 0 , as the relative frequency below the poverty line; the poverty gap, P 1 , reflecting how far incomes are below the line; and the squared gap, P 2 , as a measure of the severity of poverty (see Foster, Greer and Thorbecke, 1984) . 7 The assumption may be justified by the special properties of the Cobb-Douglas function (CDF) that increasing income would reduce poverty at a decreasing rate, since the further incomes are below the poverty line the greater the effort required to raise such incomes above the poverty line. Of course, many other functions would satisfy this condition as well; however, the CDF is adopted here to simplify the analytical exposition, while the FGT poverty measures will be used in the empirical analysis.
where P is the level of poverty and Y is income; A reflects initial poverty independently of income and is expected to be positive; while a is the income-elasticity of poverty, and its sign should be negative. A linearised differenced version of equation (1) is of the form:
(2) p = a 1 + a 2 y where p and y are the respective growth rates of poverty and income; a 2 is the elasticity of poverty changes with respect to income growth; and a1 the growth of poverty at a constant level of income.
Suppose, however, that the socio-political environment, such as the nature of income distribution, influences both a 1 and a 2 . For example, a country with a more equally distributed income should exhibit a higher rate at which income growth is transformed to poverty reduction, ceteris paribus. Similarly, acceleration in inequality is likely to raise the rate at which poverty is increasing. The growth in poverty will, furthermore, be faster as initial income is higher, for a larger portion of the non-poverty implied by the higher income would be transformed into poverty by the acceleration in inequality. Hence, a1 and a2 may be expressed parametrically in linear form as:
8 (3) a 1 = a 11 + a 12 g + a 13 YI (4) a 2 = a 21 + a 22 GI where YI and GI are initial levels of income and inequality (Gini), respectively; a 11 , a 12 and a 13 are the parametric coefficients independent of income growth; and a 21 and a 22 are the coefficients associated with the income-growth impact. Incorporating equations (3) and (4) into equation (2) where c 1 =a 11 is the intercept, c 2 =a 21 is the (independent) impact of y on p (when g=GI=0), c 3 =a 12 is the (independent) impact of g (when y=YI=0), c 4 =a 22 is the effect of y interactively with GI, and c 5 =a 13 is the effect of g interactively with YI.
The coefficients in equation (5) are interpreted next. The sign of c 2 , which is the independent impact of y (with GI=0), is anticipated to be negative, for an increase in income growth should reduce the growth of poverty. The sign of c 3 is expected to be positive, since accelerating inequality would exacerbate poverty increases. As c 4 represents the effect of initial inequality on the impact of y, its sign is anticipated to be positive, for a higher level of inequality would lower the poverty-reducing effect of growth.
The sign of c 5 is also expected to be positive, so that, as argued above, at a higher initial income acceleration in inequality would map a larger portion of the income distribution into poverty increases.
According to equation (2), a rise in income growth should reduce poverty proportionately. This case is akin to the Dollar and Kraay (2002) proposition that all income groups would benefit proportionately from growth increases, thus suggesting no special role for income distribution in the poverty-growth relationship. In contrast, equation (5) implies not only that rising inequality has implications for poverty, but also that the effect of growth on poverty changes would depend on the level of inequality. Equation (5) is similar to the empirical specifications of Ravallion (1997) and Easterly (2000) , both of whom postulated that inequality would lessen the impact of growth on poverty reduction. However, the present equation further incorporates the growth of inequality, both as a separate independent variable and interactively with initial income.
Equation (5) is the main model of interest; however, other specifications are additionally estimated. One of these is the constrained version of equation (5), where the interactive effects associated with growth and poverty changes are both assumed to be zero. This constrained model is presented as:
Another alternate model is that based on the assumption that the income distribution is lognormal, as estimated by Bourguignon (2003) , Epaulard (2003) and Kalwij and Verschoor (2007) , for instance. That model is of the form:
where Z/Y is the ratio of the poverty line Z to income Y; the remaining variables are as defined above; and d j (j=1,2,…,5) are the respective coefficients to be estimated. As in equation (5), d 2 and d 3 are expected to be negative and positive, respectively. However, equation (6) postulates that the income-growth elasticity of poverty depends not only on 9 This model is specified by Bourguignon (2003) as the 'improved standard model 1', which concentrates on the income-growth elasticity of poverty. Similarly, Epaulard (2003) uses a similar specification and finds, based on the $2-per-day poverty standard for a global sample involving 99 economic episodes from Chen and Ravallion (1997) , that 'the higher the inequality, the lower the absolute value of the elasticity; the higher the mean income, the higher the absolute value of the elasticity' (p. 20). Bourguignon (2003) additionally estimates an extended version of this
, the same version also estimated by Kalwij and Verschoor (2007) . However, we opt for equation (6) in order to concentrate on the income-growth elasticity, as the last two terms in this equation are on the inequality elasticity. As will be further argued later, the extended model yields some counterintuitive empirical results. the initial level of inequality, but also on the mean income relative to the poverty line. It is anticipated that d 4 will be positive, consistent with the hypothesis, based on the lognormal income distribution, that a larger income would have associated with it a higher (absolute value of) income-growth elasticity. As in equation (5), d 5 is expected to be positive as well.
Data, estimation and results

Data
The data used in the present analysis are derived from a World Bank global sample, which provides 353 usable unbalanced panel observations over 1977-2004, of which 51 are from SSA and 302 from non-SSA countries.
10 There are 24 SSA and 61 non-SSA countries in the sample, though country representation differs substantially, depending on the availability of survey data. For example, China and India have the greatest representation, with 28 and 23 observations, respectively, while the country with the largest representation in the SSA sample, Cote d'Ivoire, has only six observations. To provide comparability across countries, the same poverty line, $32.74 per month (translating roughly to the international standard of $1 per day in real 1993 PPP-adjusted dollars), is applied to all countries and over time. Measures of the headcount ratio, p0, poverty gap, p1, and poverty gap squared, p2, are analysed using the above equations.
The Appendix table presents the summary statistics for SSA and non-SSA samples in both levels and growth rates. It shows the mean poverty rate (headcount ratio) for SSA to be nearly four times that of non-SSA. Similarly, p1 and p2 are more than five and six times, respectively, larger for SSA, whose mean income is estimated at less than onehalf of that for non-SSA. Meanwhile, the level of inequality, measured by the Gini ratio, is only slightly larger for SSA. The growth rates presented in the table are not directly comparable across countries or samples, though, as they are calculated for different time intervals, depending on the availability of survey data. The main rationale for reporting them here is to make available all the relevant statistics on which the main results of this paper are based.
Estimation and results
Both the fully specified and constrained (c 4 =c 5 =0) versions of equation (5), as well as equation (6), are estimated using random-effects (RE) and country-fixed effects (FE), with p0, p1 and p2 as measures of p. 11 Based on the Hausman-specification test statistics (reported in Table 2 ), the RE estimates are judged to be statistically superior to the FE and are thus reported in Table 2 : as specifications (5´), (5) and (6) in Tables 2.A,  2 .B and 2.C, respectively. 12 For each model, we provide two sets of coefficients, along with their respective t ratios in parentheses. The first set corresponds to non-SSA, and the second (right-hand-side and in bold) to the difference in coefficients, that is, SSA less non-SSA. 13 This difference-in-coefficients estimation and reporting procedure should help delineate the extent to which SSA is different from the global average. For example, if a given non-SSA coefficient is positive (negative), while the bolded coefficient is negative (positive), then the SSA effect is less than the 'global' effect by the amount of the bolded value, suggesting a lesser responsiveness of the SSA poverty rate to the respective variable. (5) and (6) are the estimated equations (5'), (5) and (6) in the text, respectively.
We discuss, first, the results from specification (5´), where income growth, y, and changes in inequality (Gini), g, enter independently into the poverty equation (see Table  2 .A). As expected, these coefficients are statistically negative and positive, respectively, in all equations, implying that a rise in income growth would reduce the rate of poverty increases, while acceleration in inequality would exacerbate poverty growth. In addition, we note that the bolded coefficients have the opposite signs as the main coefficients, and are furthermore statistically significant, suggesting that the respective degrees of poverty responsiveness for SSA are lower than for the remaining regions. That is, compared to the rest of the developing world, SSA poverty rates would exhibit low responsiveness to growth acceleration or to deceleration in inequality. This finding appears to hold for all the three poverty measures.
We now turn to the results, also shown in Table 2 (see Table 2 .B), from estimating the fully specified version of equation (5), that is, specification (5). It is noteworthy that the model provides a better fit generally than specification (5´), on the basis of the SEE and adjusted R 2 , implying that initial income and inequality do indeed matter. Moreover, as expected, the results imply that higher levels of inequality would reduce the income growth elasticity of poverty, and that a larger initial income level would exacerbate the pernicious effect on poverty associated with inequality increases. With respect to the relative impact on SSA, the results further suggest that the magnitudes of the coefficients are generally smaller for SSA. Focusing on the income-growth impact, we obtain for the p0 measure an estimate of -6.0 + 7.2GI for non-SSA, compared with -1.9 + 1.8GI for SSA. The implied elasticity (absolute-valued) estimates at the means are 1.1 and 3.0 for SSA and non-SSA, respectively. This differential estimate is similar to that obtained under the constrained model, specification (5´) (see Table 2.A versus Table  2 .B).
We consider next in Table 2 .C the results for equation (6), which is based on the lognormal income distribution; these results are presented as specification (6). The outcome is as anticipated, with higher increases in income and in inequality leading to reductions and rises in the rates of poverty changes, respectively. Furthermore, the income-growth elasticity decreases with inequality but increases with mean income. On the basis of the SEE and adjusted R 2 , this model performs better than the 'naïve' specification (5´), consistent with the finding by Bourguignon (2003) , for instance. However, it does not outperform specification (5), where the income-growth elasticity depends on initial inequality, but not necessarily on income. Actually, in cases involving p1 and p2, specification (5) appears to perform slightly better than specification (6), in terms of goodness of fit, a result that seems consistent with Bourguignon's finding that the lognormal approximation does not fare as well for the higher-order measures of poverty.
Nonetheless, the results for specification (6) are as expected. For example, as in specification (5), for p0 the coefficients of y and g are statistically negative and positive, respectively, indicating the poverty-reducing effect of income growth and the povertyexacerbating impact of increasing inequality. Furthermore, the statistically positive coefficient of yGI implies that a higher initial inequality would reduce the rate at which income growth lowers the rate of poverty increases. Finally, the coefficient of y(Z/Y) is statistically positive, implying that the poverty-reducing effect of income growth is greater as the mean income (relative to the poverty line) is higher. The results for p1 and p2 are similar to those of p0; however, the significance of the coefficient of y(Z/Y) seems to wane with these higher-order poverty measures. Apparently, the level of income is less important for influencing the poverty-reducing effect of income growth for poverty depth and severity, rather than for the headcount. This finding contrasts with that for inequality, whose interactive effect is significant across all the three poverty measures.
Comparing our results of specification (6) with those of Bourguignon, we observe that ours for p0 are strikingly similar to his.
14 In contrast, however, the current p1 results, which are similar to those of p0, differ considerably from the p1 results reported by Bourguignon. 15 In particular, Bourguignon's p1 results show the coefficient of the 14 Based also on the $1-per-day standard, Bourguignon (2003, interactive variable (y with the initial Gini) as negative, which suggests rather counterintuitively that a higher level of inequality would increase the income-growth elasticity of poverty. 16 In any case, for the purpose of the present study, and consistent with the results of specifications (5´) and (5) discussed above, our estimates from specification (6) also suggest lower responsiveness in SSA of poverty to income growth.
To further elucidate the results, we compute the respective income-growth elasticities based on specifications (5´), (5) and (6) where all variables and coefficients are as defined in equations (5) and (6). The results are presented in Table 3 , which reports the point estimates at the respective means, as well as the interval (range) estimates for the income-growth elasticity, based on the maximum and minimum values of GI, where applicable. The estimates are presented separately for SSA and non-SSA.
18
16 Indeed, it is likely that these results for p1 in Bourguignon's Table 1 .2 are incorrectly reported, since they seem to substantially counter his results for p0. As a further indication of possible misreporting, it is stated in his Table 1 .2 that 'all coefficients are significantly different from zero at the 1 percent probability level except the intercept'; yet as the results duplicated for p1 above show, only the g coefficient is significantly different from zero. Bourguignon, however, does not report any results for p2, so that there is no basis for comparison between his and our estimates. 17 Note that Bourguignon does not actually present the elasticities derivable from his estimated equations.
18 Also computed were the elasticities based on the extended version of equation (6)
The estimates of the income-growth elasticities were found to be similar to those reported here in Table 3 , and are available upon request. However, we prefer to report the present estimates mainly because the remaining two terms refer to the effect of changes in inequality rather than income growth, and secondarily because we found rather counter-intuitive the estimates for the last two terms of the above extended equation. In particular, the negative sign of d 6 suggests that a high level of initial inequality would decrease the rate at which further increases in inequality would raise poverty. For the headcount poverty rate, for instance, we estimated for non-SSA (not presented in As the results in Table 3 indicate, the elasticity estimates at the means are similar across specifications (for both SSA and non-SSA), suggesting that if one is interested in the average values only, the simplest specification (5´) will do just as well. Irrespective of the specification, however, the results between SSA and non-SSA appear to differ considerably, with the SSA elasticities substantially less than those of non-SSA. For example, the income-growth elasticity for non-SSA is nearly three times that of SSA, so that accelerating growth in SSA would bring forth a much smaller reduction in poverty than would be the case in non-SSA. This result is similar to those reported by others; for example, Kalwij and Verschoor (2007, Notes: Partial elasticities are computed based on equations (7)- (9) of the text, using the respective estimates from Table 2 , that is, specifications (5), (5') and (6). The point estimates are at the means of the relevant variables, and the interval estimates are ranges based on the sample minimum and maximum values of GI, respectively. All variables are as defined in the Appendix Table 1 .
Furthermore, the degree of the SSA/non-SSA differences in the income-growth elasticities appears to depend on the poverty measure, with the differential for p0 the largest (2.6 times), followed by that for p1 (2.0 times), and with the differential for p2 as the least (1.6 times). Thus, the overestimation of the growth impact that may result from using the global estimate for SSA would appear to be most consequential for p0, which is arguably the most popular policy target variable among the various poverty measures. Moreover, we observe that the non-SSA/SSA ratios of elasticities are 3.0 and 5.0, respectively, for income-growth and changes in inequality (Table 3) . This result provides support for the notion that in a relative sense growth acceleration, compared with reductions in inequality, would be more effective in SSA than in non-SSA, notwithstanding the finding that the poverty-reduction efficacy of either inequality or income growth would be higher for non-SSA.
The estimated ranges, also shown in Table 3 , indicate that there is a wide disparity in income-growth elasticities across countries, thanks to inequality differences, within both SSA and elsewhere in the developing world. For example, for non-SSA, Brazil's incomegrowth elasticity is estimated at -1.6, compared with China's of roughly -3.4. 19 The crosscountry differences seem less dramatic within SSA, though, where a smaller range is estimated (Table 3) , due to the lower income-growth elasticities and the smaller sample that may have missed extreme values. 20 The results suggest that even if the estimates are restricted to the current SSA sample, there are large cross-country disparities in the income-growth elasticities, with the maximum elasticity being at least roughly twice the minimum.
21
19 These estimates are based on specification (5), with Brazil's and China's Gini coefficients in 2004 of 0.60 and 0.35, respectively, the latest year for which the survey provides data.
20 Because the SSA sample is much smaller than the global sample, the range is rather limited, especially when growth rates, rather than levels of the variables, are used, as in the current study. For example, Namibia's Gini coefficient was 0.74 in 1993, considerably larger than the sample maximum of 0.61; however, it is excluded from the present analysis due to the nonavailability of other temporal data to generate growth rates.
21 Based on specification (5), the maximum income-growth elasticity in SSA is about twice the minimum, with results for specification (6) exhibiting even larger ranges. Table 4 reports predicted values of the income-growth elasticity for all the 30 SSA countries available in the World Bank database, based on the most recent data. Note that this sample also includes six additional countries that were excluded from the above empirical analysis, due to the lack of more than one-period observations required to generate growth rates. As the table shows, there is substantial variation in the estimates, ranging from 0.63 in Namibia to 1.41 in Ethiopia for p0 under specification (5), where initial inequality alone drives the results. A like observation is made under specification (6), which also takes into account the income level relative to the poverty line: from 0.26 in Namibia to 1.80 in Ethiopia. The results for the other higher-order poverty measures are similar to those of p0, though the ranges appear to increase with the order, that is, there is a larger range for p1 than for p0, and for p2 than for p1.
To provide a better sense of the differences of the income-growth elasticity among SSA countries, the estimates in Table 4 may be arranged into quintiles (see Table 3 of the Appendix). It is interesting to note that the compositions of the first and last quintiles are similar between specifications (5) and (6), suggesting that the level of inequality probably dominates the explanation of the categorisation into the tails of the distribution. That is, a set of policy instruments that succeeds in reducing the level of inequality sufficiently could substantially raise the effectiveness of growth in reducing poverty. For instance, in the case of countries in the lowest quintile based on specification (5) (Botswana, Central African Republic, Lesotho, Namibia, Sierra Leone and South Africa), on the one hand, the results suggest that particular attention should be paid to reducing inequality in order to enhance poverty reduction. For the countries in the highest quintile (Benin, Burkina Faso, Ethiopia, Mauritania, Malawi and Tanzania), on the other hand, a greater focus on growth might be advisable.
An important result for policy-making, then, is that effective poverty reduction in SSA would require country-specific approaches based especially on the inequality attributes of countries. For example, with an income-growth elasticity of 1.4 associated with p0 for Ethiopia (Table 4 below, specification (5)), a 10 percent rise in the growth rate of income should be translated to a reduction in the rate of poverty by 14 percent. In the other extreme, however, similar growth acceleration would be expected to reduce the poverty rate by only 6 percent in Namibia. Furthermore, as this relatively low poverty-reduction effectiveness of growth in Namibia is due to the country's higher level of inequality, the policy implication here is that greater attention should be paid to understanding the factors responsible for Namibia's inequality profile. Notes: Countries marked with * were not in the original sample employed for the regression estimation, due to the inability to generate growth rates from the single-year observations for these countries. The most recent data for each country are used for the computations reported here; see Table 2 for the formulas underlying the respective computations. Note that the differences in the estimates for specification (5) are due to (initial) inequality-level differences across countries, while those for specification (6) result additionally from income-level differences.
Conclusion
This study has explored the extent to which inequality influences the impact of growth on poverty reduction, based on a global sample of 1977-2004 unbalanced panel data for SSA and non-SSA countries. Several models are estimated, with growths of the headcount, gap and squared gap poverty ratios as respective dependent variables, and growths of the Gini and PPP-adjusted incomes as explanatory variables. For both SSA and non-SSA samples and for all three poverty measures -headcount, gap and squared gap -the paper finds the impact of GDP growth on poverty reduction as a decreasing function of initial inequality. The study additionally observes that higher rates of increases in inequality tend to exacerbate poverty, with the magnitude of this effect rising with initial income. The income-growth elasticity, moreover, tends to increase with mean income relative to the poverty line.
The above estimated impacts are similar between the SSA and non-SSA samples with respect to direction, so that within either sample there are considerable disparities in terms of the responsiveness of poverty to changes in growth and inequality. Nevertheless, on average, the effects of both income and inequality variables are substantially less for SSA. This finding suggests that the marginal benefit in terms of poverty reduction in the SSA region would require larger reductions in inequality or accelerations in growth than elsewhere in the developing world.
Furthermore, the findings of the current study suggest that the growth impact is likely to differ by country in SSA, depending primarily on the inequality attributes of countries. For example, the poverty-reduction efficacy of a given rate of growth acceleration in Ethiopia would be more than twice that in Namibia, thanks to the much higher level of inequality in the latter country. Similarly, the degree of responsiveness of Botswana's poverty rate is estimated to be only slightly higher than that in Namibia. This might explain the minimal rate of poverty reduction in Botswana, with the headcount poverty rate, for instance, falling by only five percentage points in a decade, despite the tremendous growth in that country. 22 In contrast, in Ghana, where the income-growth elasticity is about twice that of Namibia, the headcount poverty rate, for example, declined substantially, by about ten percentage points within a decade, in spite of the relatively modest growth. 23 Thus, understanding the inequality-generating characteristics of individual countries could help in designing the most effective poverty-reducing strategies for this region of the world, where the challenge seems so great.
22 Between 1985 and 1994, the headcount poverty rate in Botswana declined from 33.3 percent to only 28.5 percent (source: present sample), despite the mean annual per capita GDP growth rate of nearly 5.0 percent over the same period (World Bank, 2007) .
23 Ghana's headcount poverty rate fell from 46.5 percent in 1987 to 36.2 percent in 1998 (source: present sample), and its annual per capita GDP growth rate averaged slightly less than 2.0 percentage points over the same period (World Bank, 2007) . 
Appendix
